ATP induces the post-synaptic gene expression in neuron-neuron synapses: Transcriptional regulation of AChE catalytic subunit.
Adenosine 5'-triphosphate (ATP) is an important trophic factor, which is co-stored and co-released at central and peripheral cholinergic synapses. The synaptic ATP induces post-synaptic gene transcription during the formation and maintenance of vertebrate neuromuscular junction (nmj) via a mitogen-activaton protein (MAP) kinase signaling pathway and subsequently activates acetylcholinesterase (AChE) and acetylcholine receptor (AChR) genes. However, the role of ATP in the central nervous system is still not clear. Primary culture of rat cortical neurons was used as a model system to study the biological functions of ATP in neuron-neuron synapses. During the differentiation of cultured cortical neurons, the protein levels of AChE and one of the ATP receptor subtypes, P2Y1 receptor, were increased. By using a human AChE promoter tagged with a luciferase-reporter gene, the transcriptional regulation of AChE gene by ATP could be monitored. The activation of P2Y1 receptors could regulate the AChE promoter activity in cultured cortical neurons. These results suggested the activation of P2Y receptors may play role(s) in synaptic gene expression of neuron-neuron synapses in the brain.